THIs method provides restitution of continuity of the facial nerve between its origin from the brain-stem and the facial musculature.
method becomes available as a "second string" in such cases when intra-petrous exploration of the facial nerve with a view to decompression or grafting has failed. In the surgery of acoustic neuromas it is applicable to those cases in which the facial nerve must be sacrificed in the interests of extirpating the tumour from the internal acoustic meatus; and in which the proximal part of the facial nerve can be identified adjacent to the brain-stem. These conditions are most likely to be realized in operating at an early stage of the acoustic neuroma syndrome, when the tumour is less than 15 mm. in diameter; though it has been employed successfully in a larger tumour.
Methods available for relief offacial paralysis.-I suggest that one can arrange methods of alleviation of facial paralysis in order of merit as follows: (1) Early spontaneous recovery without nerve degeneration and regeneration. (2) Late spontaneous recovery after regeneration, or procured by nerve decompression, neurolysis, nerve resection and suture, with or without nerve-grafting-either intra-petrous or extra-petrous. (3) Nerve substitution-as by hypoglosso-facial anastomosis. (4) Plastic procedures to minimize facial distortions. The first provides perfect recovery. The second provides a large measure of recovery of the facial motor mechanism-marred to some extent by "mixing of fibres" with some loss of individuality of movement and of tone of the several motor groupings of the face. The third provides recovery of tone but not of significant movement-so that the face at rest may be passable, but in action there is still hemiparalysis. The fourth provides similar conditions to the last-though less perfectly and at the expense of external facial scars. I would add that plastic procedures such as tarsorrhaphy may be of great value during the interval while awaiting a planned re-innervation.
The extra-petrous nerve graft method has recently been described and illustrated on my behalf by my friend, Dr . Karsten Kettel of Hillerod, Denmark (1958) and I will only summarize it briefly here.
Techniques ofExtra-petrous Facial Nerve Graft The method is quite simple. The facial nerve is exposed in the cerebello-pontine angle by a unilateral cerebellar approach. There it is severed; and to the proximal stump a nerve graft some 15 cm. long is sutured. The graft is brought out through the craniotomy opening. A tunnel for the graft is made beneath the mastoid process in the plane between the sternomastoid muscle superficially and the splenius capitis deeply, extending forwards to the vicinity of the posterior surface of the parotid gland. The distal end of the graft is marked by clamping a silver clip across it, and it is thrust forward through the tunnel, some slack being coiled up at the distal end in the neighbourhood of the parotid gland. Ninety days are now allowed-the period calculated for nerve fibres to have tranversed the length of the graft and to have arrived at its distal end. The parotid region is now exposed, and, assisted by preliminary X-rays of the silver clip, that object is found and the distal few centimetres of the graft are gently unravelled. The facial nerve is now exposed at the stylomastoid foramen and cut there, leaving the distal stump protruding some 10 mm. from the posterior surface of the parotid gland. The graft is now brought to this stump. As much as convenient-usually several centimetres of the distal end of the graft-is removed. The second nerve suture is now completed between the distal end of the graft and the distal part of the facial nerve beyond the stylomastoid foramen. The entire intrapetrous section of the facial nerve is thus by-passed by the graft which runs behind and below the petrous bone.
In my 4 cases degenerated nerve graft was used. We used the sural cutaneous nerve from the back of the calf. It was exposed and ligatured in the popliteal fossa; and removed by a "vein stripper" technique for use ten or twelve days later. Degenerated nerve for grafting was the fashion at the time I did these operations. I understand that peripheral nerve experts no longer consider preliminary degeneration important. The sural nerve is convenient in providing a length of 15 or 20 cm. without branches. Its sacrifice causes no material inconvenience. With its thick sheath it looks three times the diameter of the thinly sheathed intracranial facial nerve. I doubt, however, if the sural nerve contains a sufficient number of nerve fibres to match with those of the facial nerve. Our recoveries, allowing for the regeneration syndrome, have ranged from about 50% to 80% of normal function. They have been prompt, business-like recoveries-according to plan-and I think that with more nerve-fibre sheaths available a higher degree of recovery could be obtained. Recovery of tone has first been evident three to six months after the final, distal nerve suture; and recovery of movement some two months later. Only one point in technique requires special mention. In our first case we had removed an acoustic tumour; and having done so there was room to use a small curved needle for the nerve suture in the cerebello-pontine angle. Our later cases were instances of comminuted fractures of the petrous bone and the cerebello-pontine angle presented normal anatomy. Normal anatomy furnishes very little room for suture manipulations. We therefore constructed a fine needle holder (Fig. 1) ; in which we use a 7-mm. fine, straight, non-traumatic needle mounted with fine silk. It is a pleasure to acknowledge the making of the needle holderthe handiwork of our former anesthetist, Dr. Maxwell Brown. The little needles were kindly provided by Messrs. Ethicon, Edinburgh. In using these instruments it is convenient to transfix the facial nerve with the suture before dividing it about one millimetre distal to the suture.
RESULTS
Our 4 cases are sufficiently illustrated by one of them (Fig. 2) Corporal of the Polish Army in Scotland in 1945, when he sustained an accidental crush fracture of the skull with a penetrating comminuted injury of the right mastoid region, facial paralysis and deafness. A mastoid operation to secure healing had been performed. There was reason to believe that the facial nerve was extensively destroyed, and to a level unlikely to be accessible from further intra-petrous exploration. An extra-petrous facial nerve graft from the cerebello-pontine angle was therefore carried out by my colleague, Mr. George L. Alexander, now of Bristol. It was done eleven months after injury and the second nerve suture three months later. Shortly after these events this Polish citizen was repatriated and disappeared from our ken behind the "Iron Curtain". However, when Poland raised that barrier to some extent last year, our patient was able-and was so medically loyal as-to send me these photographs (Fig. 2) taken according to our instructions to bring out facial action. They show him ten years after treatment. He demonstrates at least 80% recovery and has really a very satisfactory result.
It may be noted that this long graft functioned in all 4 cases, 2 of them to about 50% of normal, which might be classed as fair results in terms of clinical facial paralysis-2 of them to about 80% of normal-very satisfactory results. No other means of restoring facial nerve continuity was available in these 4 cases.
I think it is best to provide re-innervation of the facial muscles not more than a year after paralysis, but fair results can be expected up to several years, especially when the muscles have been cared for by support to prevent over-stretching and by galvanism.
I suggest that research into the number of fibres in the facial nerve and the number of sheaths available in convenient grafts should be undertaken. It might well be better to use two sural nerves in parallel for the graft; or a larger nerve such as the external cutaneous nerve of thigh above Poupart's ligament.
